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EXECUTIVE SUMMARY 

On 3 September 1981, Dr. Richard Delauer, Under 

Secretary of Defense for Research and Engineering, 

established a review of Department of Defense laboratories. 

This review was undertaken by Dr. Robert Hermann, under the 

direction of Dr. Robert Cooper, with the assistance of 

representatives of the Army, Navy, Air Force and DARPA. 

The study team found: 

- There is indeed a strong and continuing need for 

the DoD to maintain the Laboratories and R&D 

centers. 

- Much good work is being done in the laboratories 

and technology created by the laboratories 

continues to make its way into the operating 

forces. 

- There really are several fundamental problems 

involving laboratory performance and laboratory 

relationships with the ultimate user community. 

- There exists a disconnect between the laborato- 

ries and the Operating Forces which exacerbates 

the problem of technology transition to the 

field. 

- Industry, the laboratories, and the user commu- 

nity all feel cheated by the existing process. 
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- The time is ripe for improving the DoD/University 

R&D connection. 

- There are new technology opportunities and tech- 

nology based operational functions, which have 

evolved in recent years, which require special 

DoD attention to realize the maximum benefit. 

- The technology environment surrounding the labor- 

atories has dramatically changed in recent years, 

which requires that DoD and the Services reassess 

the laboratories' roles and missions. 

The study team recommends: 

- That the USDRE initiate action to upgrade 

laboratory personnel practices. Special 

recommendations are included in the report. 

- That the USDRE support initiatives to streamline 

the procurement process, which is viewed as a 

major deterrent to the laboratories' efficient 

operation and innovation process, 

- That the DoD modestly increase the rate of mod- 

ernization of facilities ($70M per year per Ser- 

vice for the next 10 years) and equipment ($25- 

30M, per service per year for the next 10 

years). 

- That the USDRE support the goal of improving the 

DoC/University connection (six individual recom- 

mendations are included). 

„;J;L-*_ 



- That the USDRB support the establishment of an 

External Advisory group for each laboratory. 

- That the USDRE support the establishment of an 

outside, expert review process which would assess 

each laboratory's effectiveness every 3-5 years. 

- That the USDRE initiate appropriate action to 

improve industry's visibility of laboratory 

activities. 

- That the DoD undertake the initiation of a formal 

process to develop operational concept projec- 

tions to provide scenarios of future military 

operations. This document should unify the 

various Service perceptions, and then be used by 

the laboratory community to guide their respec- 

tive technology developments. 

- That the USDRE undertake a new approach to 

coupling the laboratories with the Operational 

Forces by providing the Unified and Specified 

Commands and subordinate component commands with 

modestly sized technical staffs, drawn from the 

DoD laboratories. 

- That the USDRE task each military department to 

establish a formal "Logistics R&D Program." It 

is perceived that this area of R&D consistently 

receives inadequate attention by the Services. 

vi 
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- That the USDRE support the expansion of critical 

demonstration programs by providing the ASD(RT) 

with a $300-400M set-aside. 

- That the USDRE support the establishment of a 

Defense Center for Research in Simulation Tech- 

niques and Technologies. 

- That the USDRE form a special task group to 

examine the optimum mechanism for establishing a 

new Center for Micro-electronics and Computer 

Sciences. 

- That the USDRE support the expansion of the Joint 

Electronic Warfare Center (JEWC) in San Antonio, 

TX, to strengthen the DoD capability to develop 

and apply new electronic warfare techniques; to 

focus on joint and combined technology- 

operational techniques; and to conduct test and 

evaluation. 

- That the USDRE support the establishment of a 

formal Command and Control Research Program and 

Center, which is consistent with the DSB report 

of 1978 on C3 acquisition. 

Further amplification of each of the above recommendations is 

included in the report. 

vii 
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Section 1 

INTRODUCTION 

\ 
"si 
On 3 September 1981, Dr. Richard DeLauer, under 

Secretary of Defense  for  Research  and  Engineering, 

established a review of Department of Defense laboratories. 

This review was undertaken by Dr. Robert Hermann under the 

direction of Dr. Robert Cooper with the assistance of 

representatives of the Army, Navy, Air Force and DARPA. 

During the course of the review, 28 laboratories, 

R/D centers, and related organizations were visited; a host 

of industry and government officials were interviewed; and 

four major industrial associations (ADPA, AIA, EIA, NSIA) 

were consulted "tsee Appendix, pages 4, 5, and 7). In 

addition, an industrial advisory group was formed, in part 

from the 1981 DSB Task Force on the DoD Technology Base, to 

advise, critique, and comment on the final report and its 

development. 
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Section 2 

BACKGROUND 

The "DoD Laboratories" are a set of 73 labora- 

tories, research and development centers, research institutes 

and development boards which include 60,000 people, $6 bil- 

lion in capital facilities and equipment, and 1981 expendi- 

tures of more than $5 billion for research and development 

effort. 

An anxiety exists in the minds of many who observe, 

work with, and work in the laboratories and R/D centers about 

the health and future of these activities. They are concern- 

ed with a variety of issues and trends which seem to dominate 
N  the present circumstances: 

• Many laboratories have had consistent difficul- 

ty in recruiting new, young engineers at the GS- 

5/7 levels, and also in retaining the most 

competent and experienced scientists and 

engineers. The salary constraints of government 

employment, escalating industry salaries, 

increasing bureaucratic administrative burdens in 

the laboratories, and other factors are causing a 

loss of work force competence. 

• The procurement policies, procedures, and prac- 

tices forced on the laboratories by legislation 

and regulation cause an excessive investment in 

non-productive activities and are so burdensome 

and counter-productive that innovation is greatly 

constrained. 
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• The facilities and, in many cases, the lab equip- 

ment are outdated, inefficient, and in need of 

replacement. 

• Hie laboratories seem to be working on the wrong 

problem from either viewpoint of technology 

opportunities or operational needs. Also their 

ability to adjust and respond to new technology 

developments seems unduly slow. 

• It is evident to all observers that the 

process of technology transition to operational 

forces is not working well and some (but surely 

not most) of the blame is levied on the labora- 

tories. 

• The relationship between the DoD and our univer- 

sities could be measurably improved to the advan- 

tage of both sectors. 

These concerns have stimulated several previous laboratory 

reviews which have resulted in relatively consistent conclu- 

sions and recommendations: 

- The laboratories are essential. 

- They need to be better. 

- Their personnel practices must be upgraded. 

- Their procurement practices must be streamlined. 

- Their facilities and equipment need to be kept up 

to date. 

- Their relationships with universities should be 

improved. 

2-2 
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Many of these recommendations have been acted upon 

with varying degrees of completeness but there is broad 

agreement that more needs to be done to correct the defi- 

ciencies in the laboratories and the processes which surround 

them. 

With this background, the present review was 

initiated. 

I 
i 
1 
I 
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Section 3 
FINDINGS 

3.1 THE TECHNOLOGY ENVIRONMENT SURROUNDING THE 
LABORATORIES HAS CHANGED 

The technology environment in which the labora- 

tories find themselves today has substantially changed and 

their role and mode of operation has changed. It must 

continue to change with the environment, as must our collec- 

tive judgment about the roles and limitations of these 

centers. 

Some of the anxiety about the health of the labo- 

ratories comes from those who compare today's laboratories 

with the performance and influence of the labs of past gener- 

ations. There may be some merit in making such a comparison 

but for the most part it is not appropriate. The technology 

environment surrounding the laboratory has changed profoundly 

in the past two decades. There has been a massive prolifer- 

ation of new technologies which have relevance to defense. 

The technologies have infused the civil and commerical sector 

in an all-pervasive way causing, among other things, great 

competition for skilled personnel and a substantial reduction 

in the leverage DoD can use in the high technology market 

place. Technology options are now wider and the technical 

questions are more complex; in part because of the increased 

number of functions being built into systems, and in part 

because of the phenomenal increase in parts count, cost and 

development time. 

changed. 

The relative position of the U.S. in technology has 

In the early years after World War II, the U.S. had 

I 
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an overwhelming superiority in both the technology and indus- 

trial base. Since then, Western Europe and Japan have made 

remarkable strides and now challenge the U.S position in many 

areas. within the U.S., the Defense Department no longer 

dominates the high technology market as it did in the early 

1960's. These factors change many aspects of laboratory life 

including the type and range of personnel skills needed, the 

relationship with Program Managers and Commands, and with 

industry. 

3.2 THE NEED FOR AND UTILITY OF THE LABORATORIES AND 
R/D CENTERS 

Most observers and participants in the DoD acqui- 

sition process agree that the DoD does need a strong and 

viable set of R/D laboratories and centers such as those now 

in existence. There are varying opinions as to which are 

essential, what the fundamental problems confronting these 

institutions are, how they should behave, and what corrective 

measures should be taken. However, there is nearly universal 

recognition that: 

- Good work has been and is being done by the labs 

through in-nouse work and sponsored efforts in 

industry. 

- Much of this work has resulted or will result in 

the transition of new technology into systems now 

in use in our operational forces. 

- Most of the functions assigned to these centers 

cannot reasonably be transferred to private 

industry. 

3-2 
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3.3       THERE REALLY IS A LABORATORY PROBLEM 

These positive assessments are clouded by the 

concern by many that we may not be getting our moneys worth. 

For the dollars, personnel, investment, and management 

attention involved: 

- Too little new technology finds its way to the 

operating forces and, while the laboratories are 

not the primary agents responsible, they can play 

an important role in improving this process. 

- The government does not seem to be a very smart 

buyer. Again, the Systems Commands and major 

Program Managers are primarily responsible but 

improved laboratories with better procedures for 

their participation would be a positive factor. 

- The quality of laboratory scientific and 

engineering personnel is eroding. 

- Bureaucratic procedures and perhaps an aging work 

force are suppressing the innovation necessary to 

advance the technology of these times. 

After reviewing past reports, visiting nearly one- 

third of the laboratories, and listening to the views and 

recommendations of industrial managers and associations, the 

judgment clearly emerges that there are several fundamental 

problems involved with the laboratory performance and the 

relationship between the laboratories and the ultimate users 

of their efforts. While the internal situation of the labs 

should not be judged as disastrous yet, it seems clear that 

3-3 
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if the business of the laboratories were to continue to be 

conducted in the future as it has been in the past 5-10 

years, the health and viability of the laboratories and their 

role in the whole DoD research, development, and acquisition 

process will be jeopardized. 

Many who work in the laboratories agree with the 

assessment that we are not getting our money's worth. They 

are profoundly frustrated by the manifold constraints in 

their personnel system, the procurement procedures, and the 

programming and budgeting process. 

Thus, while the laboratories are essential, it is 

imperative that changes in the process be made to correct 

both their real and apparent deficiencies. Either the real 

deficiencies or those which are perceived could severely 

damage the system if left unchecked for very long. 

Prior studies have also reflected these concerns 

and, to the extent corrective measures have not been imple- 

mented the situation has deteriorated. The urgency is now 

greater than ever; the problems which caused concern in the 

past have grown, the technology competition has increased, 

and our operational posture has become more important. 

3.4 THERE IS A DISCONNECT BETWEEN THE LABORATORIES AND 
THE OPERATING FORCES ~~~ 

Perhaps more serious than the problem of the 

internal health of the laboratories and R/D centers is the 

relationship of the acquistion process to the operational 

forces and the general problem of transitioning the products 

3-4 
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of the labs into operating systems which are affordable, 

reliable, and supportable and fit into realistic operational 

concepts. This issue is dominated by the broader acquisition 

management process primarily involving Program Managers which 

has received very high level attention. Deputy Secretary of 

Defense Carlucci has originated a set of 32 initiatives aimed 

at improving the acquisition process. However, the labora- 

tories are also an important element of this process and can 

be an important instrument in improving the transition of new 

technology. 

We have not effectively applied many of the new and 

potentially high leverage technologies which have been avail- 

able over the past two decades. A cursory review of the 

forces and systems now in the field and being fielded will 

lead to the judgment that we have been ineffective at both 

translating technology into a fielded system and adopting 

operational doctrine and concepts to take advantage of modern 

technologies and techniques. 

We have now suffered many years of the consequences 

of fielding complex modern systems based on high technology 

and design rules driven by technical performance. There has 

been a systematic disregard of issues such as: 

• Whether we can afford to buy enough of the item 

to gain the operational leverage which formed the 

basis for the investment. 

• Whether the system will be reliable enough to be 

available when needed while avoiding unusual 

maintenance cost and impact. 

3-5 
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• Can the system be maintained by the anticipated 

maintenance work force without unreasonable cost 

or impact on the operational availability of the 

system. 

• Will the logistics concepts, procedures, and 

personnel be adequate to maintain the system's 

operational availability. 

The program managers and supporting laboratories need to make 

some changes in approach to reverse this situation. 

The laboratories have great difficulty under- 

standing and representing what will be needed by operational 

forces. Industry observes this as an annoying lack of 

coherence and direction on the part of the government which 

creates inefficiency through lack of consistency. Laboratory 

personnel themselves are frustrated at not being able to 

decipher what operational authorities need through what is 

displayed or expressed to the labs. The operational commands 

need a better relationship with both the labs and the system 

commands. 

* 

Functions which are integrated with and imbedded in 

the command str cture such as communications, command and 

control, electronic warfare, and the battlefield application 

of intelligence have suffered through lack of adequate means 

of technology application. These functions demand not only 

the ability to rapidly adapt to new technology but also the 

need for combined operational-technical competence in 

integrating these new technologies into operational doctrine 

and concepts. The laboratories are organized along the lines 

of engineering 'unctions, platforms, or commodities and are 

not well equipped to address these problems. 

3-6 
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3.5       EVERYONE FEELS CHEATED BY THE PROCESS 

In general, all participants feel cheated by the 

process through which the laboratories must make their con- 

tribution. Industry is convinced that it could do so much 

more for the defense effort if the laboratories (as well as 

others) could consistently represent operational needs and 

could use reasonable procurement procedures in acquiring 

their goods and services. They also resent what they feel is 

unfair competition by the laboratories from a privileged 

position. Laboratory personnel are frustrated by a nearly 

unbelievable set of personnel procedures, administrative 

burdens, and excessive procurement process constraints. 

Examples abound such as budgetary instability and several 

levels of reviews, audits, and inspections. They are further 

troubled by the inability to obtain consistent direction 

about real operational needs and resource levels. They 

object to what they see as overly conservative system Program 

Managers who are unwilling to use their technology products. 

The Program Managers are unhappy with the lack of realism, 

insensitivity to cost, and schedule demands on them displayed 

by their laboratory counterparts. The record of major system 

cost and schedule overruns provides some justification for 

this attitude. The operational commands are disappointed and 

cynical about the application of new technology to their 

problems as a result of years of observing that it takes an 

inordinate amount of time to get new technology into fielded 

systems, and when fielded they are often unreliable, hard to 

maintain, and difficult to support. Finally, informed 

citizens feel cheated by the lack of both efficiency and 

effectiveness of thin application of their substantial tax 

dollars which reflects into the political active assessment 

of "waste in the DoD." 

3-7 
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Those responsible for managing the acquisition 

process both in the executive branch and in congress must 

take steps to correct this destructive and seemingly perva- 

sive attitude. It is an injustice to the nation and to those 

whose talent and energy are applied to the problem of 

national defense. 

3.6       THE TIME IS RIPE FOR IMPROVING POP LABORATORY AND 
UNIVERSITY RELATIONSHIPS 

The university and DoD laboratory relationship has 

waxed and waned over th» past 30 years with perhaps the worst 

of times being represented by the late sixties and early 

seventies. The relationship was obviously strained because 

of reaction to the Vietnam War, but also because a decreasing 

amount of DoD funding was going to the academic community. 

Since the mid-seventies the situation has improved, 

with DoD and the university community acting in concert once 

again. Funding for university research has not reached the 

levels of the early seventies, but the relationship or co- 

operation for the mutual benefit of universities and the DoD 

is improving. 

However, the nation now faces a severe shortage of 

technically trained people. This is reflected in the lack of 

graduates for government and industry, university faculty, 

graduate students, and in the lack of facilities to do 

outstanding research. Both the DoD and the universities 

should have a high motivation to jointly help to solve their 

somewhat separate problems. Much of the apathy and antipathy 

of the past decade is past and both the need and opportunity 

to solve some of these problems together seems to exist. 
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This problem is being addressed by several study 

groups on a nation wide basis. In particular, the Defense 

Science Board (DSB) has just issued a report entitled 

"university Responsiveness to National Security Require- 

ments." 

3.7 THERE ARE NEW TECHNOLOGIES AND TECHNOLOGY BASED 
OPERATIONAL FUNCTIONS WHICH NEED SPECIAL ATTENTION 

As new technologies have emerged with increasing 

rapidity, the existing lab structure and work force have not 

been able to keep up with and organize to apply them to 

defense problems. Further, the gradual infusion of new tech- 

nologies into U.S., allied, and opposing forces has created 

new operational situations and opportunities which require a 

combination of operational and technical competences to 

exploit. There are a few specific areas of new technology 

opportunities which require extraordinary management atten- 

tion. Those recommended for specific attention now are: 

i 

• Micro-electronics 

• Software Research and Development 

• Artificial/Machine Intelligence 

• Electronic Warfare 

• Command and Control 

Each is treated in more detail in the section covering recom- 

mended actions. 

3-9 
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Section 4 

RECOMMENDATIONS 

To help correct some of the deficiencies noted 

above, and to respond to the technical and operational chal- 

lenges which face the Department of Defense, several actions 

are recommended. These initiatives are listed below, and 

outlined in more detail in the following pages. 

1. Upgrade Personnel  Practices 
2. Streamline Procurement Practices 
3. Modestly   Increase  the  Rate of  Modernization  of 

Facilities and Equipment 
4. Improve University Relationships 
5. Establish    External    Advisory    Groups    for    the 

Laboratories 
6. Establish   an   Effectiveness   Review   Process   for 

the Laboratories 
7. Improve    Industrial    visibility    of    Laboratory 

Activities 

8. Develop    an    Operational    Concept     Basis    for 
Guiding Technology Development 

9. Expand     Laboratory    Relationships    with 
Operational Forces 

10. Strengthen Service Logistics R/D Programs 
11. Expand Critical Technology Demonstrations 

12. Establish    a    Defense   Center    for    Research    in 
Simulation 

13. Establish   a   New   Center   for   Micro-electronics 
and Computer Science 

14. Form  an  Electronic Warfare Techniques   Develop- 
ment Center 

15. Establish a Formal Command and Control   Research 
Program and Center 
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It is difficult to order these initiatives in a 

single, declining order of importance. However, they can be 

grouped as follows: 

- The first seven topics are aimed primarily at the 

internal health of the laboratory system as an 

operating technical organization and its rela- 

tionship to industry. 

- The second four topics are aimed at the relation- 

ship of the laboratories to operational forces 

and the technology transition process. 

- The final four topics address possible initia- 

tives in new technical/operational disciplines. 

The above initiatives can be evaluated and prioritized 

against several criteria. 

The greatest return on management energy invested 

will result from improving our ability to transition tech- 

nology into operational capability. Thus, improving the lab/ 

operating command connection, generating an operational pro- 

jection for technology management, an increased technology 

demonstration program, and logistics research and development 

investments have high leverage. However, several other 

actions aimed at other primary objectives will help in this 

respect also. For example; an improved simulation capability 

and closer relationship to training operational commands 

could markedly improve the relevance of lab activities; 

4-2 
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inclusion of command representatives in the technical review 

process will help; and the initiatives in EW, C^, and 

Logistics will generate useful mechanisms for transition of 

technology. 

It is also true that without sustained quality and 

competence in the laboratories, a better connection to the 

Systems Commands and Program Managers will not be of much 

value. Therefore, improving the personnel practices of the 

laboratory process is absolutely essential. Of lesser but 

still profound importance are the issues of: a quality 

review process, procurement practices, facilities, and 

general purpose equipment. 

Finally, the need to generate new energy and in- 

novation in the technical areas of micro-electronics and 

computer science, simulation, logistics, electronic warfare 

and command and control cannot truly be evaluated as 

secondary. They are needed because of the essential nature 

of these disciplines and the dependence of our defense pos- 

ture on our ability to translate their leverage to our opera- 

tional forces. They are also needed to demonstrate to our- 

selves as well as others that we have the capacity to change 

and adapt our institutions and our programs to new situ- 

ations. 

4.1       UPGRADE PERSONNEL PRACTICES 

An absolute prerequisite for the maintenance of 

effective laboratories is a competent work force. The per- 

sonnel practices of the past 5-10 years have caused an 

4-3 
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extensive erosion in th<* competence, morale, and effective- 

ness of this work force and, if continued, would lead to the 

decline of the laboratory system. 

Some very important changes have already been 

initiated with congressional action to raise the pay cap and 

relax the limitation on high grades. These will provide some 

much-needed flexibility to laboratory managers to promote 

good young engineers who have waited at lower grades while 

reductions in numbers and high grade constraints have held 

them back. 

However, more is required. There are other op- 

portunities to help create and maintain a qualified, moti- 

vated, and professional work force. Many of the recommended 

actions outlined here are already started and only need 

further support and emphasis. The laboratories need to be 

encouraged and the procedures need to be made easier for the 

labs to exercise many of these opportunities. 

Recommended actions include: 

4.1.1    Expand NWC/NOSC Demonstration 

• The NWC/NOSC personnel demonstration should be 

extended to other centers. Under new guidelines, 

both NWC and NOSC have created excellent per- 

sonnel programs which reduce the paperwork of 

administration and greatly emphasize performance 

as a basis of promotion, competition, and pri- 

ority under reduction-in-force procedures. These 

programs are well thought out and working well. 
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Other laboratories should be directed to submit 

proposals within the guidelines which governed 

the NWC/NOSC demonstration and are tailored to 

the particular geographic, service and skill 

needs of each laboratory. 

4.1.2 Resurrect PL-313-Like Positions 

I  ! 

• Resurrect a modest number of PL-313-1 ike posi- 

tions. During the 60's and 70's the PL-313 posi- 

tion was a powerful tool for quickly and effi- 

ciently acquiring the services of specially 

qualified scientific and engineering skills on 

behalf of the government. Yet, it was not a very 

large population. Although a flexible salary 

level was one of the leverages available under 

PL-313, the flexibility most important to resur- 

rect is the ability to designate the skill and 

the person needed and acquire his/her services 

rapidly. This flexibility is still needed, is 

not available through the SES process, and should 

be created. 

4.1.3    Reduce Administrative Impact of Civil Service 
Reform Act 

■ ■ 

S i 

• Reduce some of the administrative burden and 

excessively bureaucratic procedures introduced by 

the implementation of the Civil Service Reform 

Act of 1978. While the moti"»tion for this act 

was correctly aimed at efficiency and profes- 

sional performance, and many of its features are 

i 
I 
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worthwhile, it also produced some glaring new 

unproductive burdens which should be corrected. 

For example; 

- Senior Executive Service positions are now 

routinely left open from 12-24 months because 

of the extensive and lengthy process of filling 

an open position. Along with the many other 

difficulties of laboratory leadership, delays 

of this magnitude are truly damaging. The 

harsh effects are amplified even more during 

these times when inequitable pay is causing 

alarming departures of competent leaders. 

- Fix the merit pay system! During visits to the 

laboratories, no other subject gave rise to 

such intense and emotional criticism as the 

Merit Pay System. The laboratory management 

and the work force felt doubly cheated by the 

1981 merit pay exetcise. They all dedicated an 

unreasonable investment of the time and talent 

of their organizations to fulfill the excessive 

paperwork burden of its administration (one 

organization estimated that it cost $5 of 

effort for every dollar awarded). Then, at 

the last minute, the government reversed itself 

and made no distinction in pay on the results. 

This demonstrated a gross insensitivity by 

wasting a lot of effort and hypocritically 

disavowed the underlying objective of the 

program. 
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4.1.4    Work on a Differential Pay System 

A differential pay system for selected scientific 

and engineering personnel is needed. The concept of compar- 

able compensation is essential for the health of the govern- 

ment in general, and in the case of selected scientific and 

engineering skills (at this in history,) it is crucial. Our 

laboratories, which we agree are essential and must be 

competent to perform their function, cannot compete with 

industry in some important aspects under present practices. 

Most importantly, they cannot compete for B.S. graduates in 

engineering, computer science, and some specific scientific 

fields. The salary structures of industry and government may 

differ by a minimum of $4,000 and routinely as much as 

$10,000 per year at these low-experience levels. Although 

some differentiation is already made for engineers through 

higher entry-level grades, it is totally inadequate and som« 

form of special compensation must be developed. 

The second crucial area of competition is at the 

senior technical manager level. Most of these laboratories 

and centers involve guiding several hundred to several 

thousand personnel and several hundred millions to billions 

of dollars of effort. To expect that the government can 

acquire and retain the level of professional technical 

management capability necessary to guide these efforts 

without special compensation is unrealistic. At least a few 

positions in each laboratory, R/D center, or major technical 

activity should be designated for special salary provisions. 

This would not be expensive (for example 300 positions with 

an average of $10,000 per year differential would total 3 

million/year).  It would demonstrate that the government 
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valued what it was asking these centers to accomplish and the 

advantages would be amplified manyfold by improved motivation 

and morale of the 60,000 to 100,000 person work force. 

4.1.5    Laboratory and Technical Directors Should Have 
Tenure 

Laboratory Directors and Technical Directors should 

h~ve substantial tenure positions. It would be desirable 

that they stay at least 3 years. Corporate memory is a 

problem for the laboratories and is one of the most criti- 

cized aspects of laboratory management by industry. 

4.1.6 Expand Student Support Programs 

There are also several important actions involving 

improved educational opportunities which sould be undertaken 

to help recruiting and retention, improve the competence of 

the work force, and foster a quality professional environ- 

ment. No one action is critical but the collective emphasis 

on the recruiting, retention and improvement of quality 

personnel is crucial: 

- Student utilization programs should be expand- 

ed. Co-op programs have proved to be excellent 

for recruiting high quality young engineers. 

These programs should be expanded. Where 

possible, hiring graduate students on a part- 

time basis should also be increased. 

- The Services should increase their use of the 

ROTC program to acquire scientific and engi- 

neering officers. 
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- Post baccalaureate graduate fellowships for 

defense science and engineering employees 

should be expanded, again with a suitable post 

education commitment. 

- liiere are a few areas of specialization in 

which the DoD needs call for targeted post- 

graduate education with the post education work 

commitment in industry. The Air Force and Army 

already have such programs in cooperation with 

industry for thermionic tubes, aero-propulsion 

vertical lift technology, and other areas. 

This is a useful approach and expansion should 

be encouraged. 

- A new initiative recommended is that the 

Services and Defense Agencies should also 

establish an auxiliary "Defense Engineering 

Training Program" patterned after the ROTC 

program. The last two years of college should 

be supported with a two-year post-education 

commitment in a civilian defense engineering 

job. Summer employment opportunities should 

also be included in this program. 

4.1.7    Provide Consistent DoD Policy 

Finally, nothing will do so much for the work force 

and its management as responsible OSD and Service management. 

If the lab directors and work force had confidence that 

senior DoD leadership had a clear direction and objectives 

and that this leadership were prepared to stand firmly for 
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programs and actions which placed highest values on the 

primary purpose of creating a Defense capability, it would do 

wonders. 

4.2 STREAMLINE PROCUREMENT PRACTICES 

The present practices by which laboratories and R/D 

centers presently procure material, computers, and services 

cannot be rationalized. They create massive, unproductive 

efforts. They cause unnecessary and extensive delays which 

produce deficiencies in capability, which are usually not 

recognized or quantified by those enforcing the procurement 

practices. They violate the good sense of all participants. 

They cause extensive waste in the industrial sector. No one 

will defend them as they are. 

These judgements are true for the whole acquisition 

process of the DoD {which is generally better than the rest 

of the federal government) and thus the laboratories cannot 

be expected to be extricated completely. However, there are 

some steps which would substantially reduce the burdens and 

delays on a large group of small R/D procurements, which 

constitute a very large percentage of the actions undertaken 

by the laboratories. 

4.2.1 Improve procedures for Small Contracts (Less Than 
50ÖK) 

This review was not extensive enough to do a com- 

plete job of defining all of the steps needed to improve the 

procurement process. It is a vast labyrinth of laws and 

regulations which are intertwined with a language which tends 
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to keep all but lawyers and contract administration special- 

ists intimidated. However, there are some initiatives which 

can be reasonably identified. 

- The "Determination and Findings" threshold 

should be raised. Congress has now authorized 

this to be raised from 100K to 5 million. The 

Services should assure that the majority of 

this flexibility is delegated down to the 

laboratory and R/D center director. 

- Special fast-track contracting procedures 

should be streamlined further for R/D procure- 

ments under 500K. Congress has already 

assisted in this by raising the level above 

which pre-contract certification is required to 

500K. 

4.2.2 Relax Technolgy Base Obligation Constraints 

Obligation and expenditure constraints should be 

relaxed for technology-based efforts. The pressures to 

assure a complete expenditure profile has placed extra- 

ordinary constraints on the contracting processes of the 

laboratories. While this pressure may have a rational basis 

over the whole investment account, it is inappropriate for 

the relatively small and numerous contracts of the technology 

base effort. 

4.2.3    Select Study Group to Review Small Procurements 

These recommendations, even if completely imple- 

mented, are not intended to be complete and they are not 
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enough. The constraints of the contracting process have 

gotten out of control and it is recommended that a special 

team of contract administration specialists be identified to 

specifically address what can be done to improve the situa- 

tion for small R/D contracts. 

4.3 MODESTLY INCREASE THE RATE OF MODERNIZATION OF 
FACILITIES AND EQUIPMENT 

The laboratories appear to be somewhat more defi- 

cient in modernization than the rest of the defense 

establishment, and less well represented in the resource 

allocation process. while the life or death of the lab 

system does not ride on this issue, the labs should be 

allocated a larger share of the available money for facili- 

ties and equipment. 

4.3.1 Support LMTF Recommendation on Facilities 

Many of the facilities are substandard, inadequate, 

obsolete, or energy inefficient, and they need to be updated. 

Also, advancing technology in new programs will require 

appropriate facilities and new facilities need to be provided 

to the laboratory community. The Laboratory Management Task 

Force under USDRE recommended that significant monetary 

investment in R&D facilities for each Service should be 

insured over the next 10 years. They sought to have the DoD 

establish a laboratory facilities modernization policy such 

that replacement could take place in a timely manner and 

could be tailored to the characteristics of the laboratory 

systems in each Service. About $70 million each year for 

each service over the next 10 years would be required. This 

recommendation is supported. 
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4.3.2 Support LMTF Recommendation on Equipment 

The general purpose equipment posture of the lab- 

oratories is similar. The Laboratory Management Task Force 

recommended that the DoD modify existing regulations (in this 

particular case, DoD Directive 7410.4) to permit depreciation 

charges at appropriate laboratories. Also, they suggest that 

DoD establish a laboratory equipment modernization policy to 

insure that general purpose equipment is replaced or acquired 

in a timely manner. To accomplish this, the Laboratory 

Management Task Force suggested that each Service have an 

equipment modernization program of at least $25 million to 

$30 million each year for the next 10 years. This recommen- 

dation is also supported. These facility and equipment 

modernization programs are necessary if the DoD Laboratory 

system is to remain competitive in high technology area. 

4.4 IMPROVE THE DoD/UNIVERSITY RELATIONSHIPS 

I 
I 

A series of actions are recommended to support the 

goal of improving the DoD University connection; 

4.4.1    Support DSB Recommendations to increase University 
Support by Defense with Associated Equipment 
Modernization   "~ 

This recommendation has been put in place by 

putting $30 M into the FY83 budget ($10 M per service for the 

next 5 years for a total of $150 M). This should be dealt 

with by the Services under the cognizance of DoD to insure 

that the university equipment is well utilized and that the 
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program does not become a source of funds for things like 

oscilloscopes and equipment that could well be purchased by 

the university. These should be items that are of high 

interest which provide quality facilities for universities to 

do DoD research. This equipment needs to be funded within 

the university community, in part because in years of 

declining budgets within DoDr the DoD support for university 

facilities was lacking. This was true in the laboratories as 

well and is discussed in Section 4.3. 

4.4.2 Support DSB Recommendation to Establish New S&E 
Fellowships 

The DSB recommended the establishment of new scien- 

tific and engineering fellowships in the universities. The 

DSB recommendation included a $15,000 stipend to the student 

during the time that he is involved in the university educa- 

tion process. The fellowships will help get post-graduate 

education on its feet and will help the universities develop 

a faculty and develop areas of expertise such that it will be 

possible for the university community to be preeminent in 

science. 

4.4.3 Continue the Dialogue Regarding the Security of 
Intellectual Property 

The issue of secrecy regarding scientific and tech- 

nical information relevant to the creation of military 

capability is a potentially divisive issue between the DoD 

and the academic sector. The problem is a broad one and 

extends well beyond the laboratory interface with universi- 

ties.   It is of critical importance to this interface, 
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however, and it is imperative that a dialogue continue 

between all parties in pursuit of a rational solution. 

4.4.4    Expand Student utilization Programs 

The student utilization programs should be ex- 

panded. Co-op students are good sources of new people for 

the laboratory community. Once people are involved in the 

laboratory in the summer co-op programs, they generally will 

at least consider the laboratories favorably when looking for 

a job after graduation. Along the same lines, graduate stu- 

dent hiring should expand. In this case, the university 

graduate students can work part time in the DoD laboratory, 

obviously if it is close to the university. 

Another area of student utilization programs is 

research assistanceships. The Air Force and the Army both 

offer research assistanceships which are essentially fellow- 

ships whereby the student is given a stipend but he does not 

have to spend any time in the Service or in the Civil 

Service. These assistanceships are in areas of critical need 

for the Service. The Army has programs in helicopter aero- 

dynamics and helicopter design, the Air Force has programs in 

thermionic engineering, composites and propulsion. These 

programs are designed to build up the technical expertise of 

the country so that the DoD will have access to such exper- 

tise and that there will be people who can be called on as 

consultants from private industry to work on difficult or 

time critical problems. 
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4.4.5 Establish a Two Year undergraduate Program for 
Civilian Employment Patterned after the ROTC  ~~ 

In addition to the DSB suggested increase in the 

ROTC programs, a two-year undergraduate program should be 

established for the last two years of college, providing an 

engineering degree while requiring DoD employment for two 

years afterwards. This would essentially provide the same 

benefits as the ROTC program, except it would appeal to those 

who are not sure they want to serve two years in the mili- 

tary, but would like to serve two years in a Defense posi- 

tion. This may provide a different kind of incentive to 

university people in their junior and senior year which might 

also entice them to stay on with a DoD technical activity. 

This seems like a particularly good idea at the lower experi- 

ence levels where the Services need to recruit quality 

people, but have problems in that industry is offering much 

higher salaries than the DoD can offer. 

4.4.6 Increase DoD and university Emphasis on Industrial 
Education Related to Logistics and Manufacturing 

Some of the DoD deficiencies in our logistics and 

manufacturing techniques are derived from the more general 

national problem of lack of emphasis and shortage of skilled 

personnel in this area. The DoD and universities should work 

together to enhance the prestige of these critical profes- 

sions, enhance the curricula in the universities, and 

increase the number of students being trained. 

4.4.7 Establish Defense Centers of Excellence with 
Universities in New Technology Areas 

There should be Defense centers established with 

universities in new technology areas.  These new technology 
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areas would include simulation, micro-electronics, artificial 

intelligence and software research and automation. These new 

technology areas are ripe for starting new curricula in 

universities. They would be multidiscipline in nature and 

cross departmental. However, there must be a mutual need to 

establish a center of expertise with university help and 

university participation. This idea seemed to work well 

where the Army's Corps of Engineers' Construction Engineering 

Research Laboratory is co-located with the university of 

Illinois and the Cold Regions Research and Engineering Labor- 

atory is at Dartmouth College. Both of these have a benefit 

for the university and the Service. Laboratory people co- 

located can use the same facilities and provide an inter- 

change between the day-to-day practical problems of the 

Defense Department with the perhaps more theoretical aspects 

of the university and the faculty research programs. Expand- 

ing into new areas provides a good method for increasing the 

involvement of universities in DoD research and development, 

but it does it in a way that involves the faculty, the 

students and the DoD researchers as a team. 

4.5 ESTABLISH  EXTERNAL  ADVISORY  GROUPS  FOR  EACH 
LABORATORY 

The Services and Service labs should be encouraged 

to establish external advisory groups drawn from industry, 

universities, and operational command representatives. 

Although the interaction with such groups brings with it a 

substantial investment of time and energy and there can be a 

conflict of interest issues. They can: 

I 
1 
I 

• Bring external competence to the problems of the 

laboratories; 
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• Be a source of new ideas and perspective; 

• Provide a valuable component of corporate memory 

for a laboratory, and; 

• Assist in providing visibility to lab activities 

for industry and academia. 

I  i 

The value of these contributions can be great and 

well worth the investment. It would be natural for these to 

be formed under each service science advisory board and to 

participate in the effectiveness review recommended elsewhere 

in this report. 

4.6 ESTABLISH AN EFFECTIVENESS REVIEW PROCESS FOR THE 
LABORATORIES 

A number of benefits would result from the creation 

of process for external expert review of the laboratories and 

R/D Centers every 3-5 years. 

The basic objectives of this initiative are: 

- To provide a routine and credible means of 

assessing the health of each laboratory and 

research, development and acquisition process 

in which that laboratory is imbedded; 

: 

To provide an additional mechanism for 
visibility of the Dor R/D activities by 
industry, the universities, and operational 
military representatives, and; 
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- To provide a channel for the display of in- 

house direction and work to nationally recog- 

nized experts. 

The USDRB should task the Defense Science Board to 

establish a permanent panel to develop the criteria to be 

applied, define the process of review, and monitor the imple- 

mentation. The Military Departmental Scientific Advisory 

bodies should be the primary means used to review Service 

laboratories and DSB should take the lead for any other 

laboratory or technical activities to be covered by this 

process. in order to prevent unnecessary duplication, the 

individual advisory bodies for each laboratory, recommended 

elsewhere in this report, snould be employed. 

4.7 IMPROVE INDUSTRIAL VISIBILITY OF LABORATORY ACTIVI- 
TIES 

One of the major complaints of industry is that the 

laboratories too often compete with industries in areas where 

industry can perform. They further feel that this competi- 

tion comes from a privileged position in terms of decisive 

influence and access to information. They note that industry 

provides detailed reviews of their independent research and 

development; whereas, the labatories rarely provide such a 

view to industry. 

In many aspects there is no way to avoid the 

special decision role which the labs must play and their 

privileged access to government intentions and information is 

necessary. Nevertheless, these complaints have a major 

element of truth behind them.  Even though they are often 
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extrapolations of isolated experiences, actions can and 

should be taken to reduce the sometimes unnecessarily 

adversarial nature of lab-industry interactions. 

- A principle initiative should be an annual 

publication by each DoD laboratory describing 

its in-house R/D activities as a counterpart to 

industry's R&D technical plans. There are 

limitations to this symmetry, of course, since 

the government must control access to sensitive 

information. Thus, the laboratory publications 

can only go as far as practical at the unclas- 

sified level. 

- Industry participation in laboratory advisory 

groups and evaluation reviews will also provide 

some improved accountability of government 

interactions and activities. 

- Industry participation in the development of 

the operational concept projection recommended 

elsewhere in this report will be helpful as 

well. 

4.8 DEVELOP A FORMAL PROCESS FOR AN OPERATIONAL CONCEPT 
PROJECTION AND APPLICATION " 

In order to sensibly evaluate and prioritize DoD 

efforts to create and apply technology to the problems of 

national defense, it follows that we must hwe some notion of 

the nature of the military operations to wluch these applica- 

tions might be applied.  The Defense Science Board Summer 
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Study panel on technology base found this logic appropriate 

in the methodology they used to identify technologies with 

potential for "order-of-magnitude" changes. Under the term 

"Scenario projection," they developed a brief description of 

some of the most relevant features of how military operations 

might be conducted in the 1990's in order to assist in the 

prioritization of new technology opportunities. The Depart- 

ment of Defense should now undertake to develop and maintain 

a more complete and rigorous document which would project 

technology opportunities and likely future military opera- 

tional concepts in a form which would be useful in guiding 

technology development and application. 

The existing procedures for developing and stating 

required operat. anal capabilities are both essential and 

useful, but also inadequate to project the nature of military 

operations ten and twenty years into the future in language 

useful for making technology management decisions. Yet, that 

is the time of operational maturity for the weapons and 

systems which will be generated through application of tech- 

nology choices of today. The operating commands are not 

properly staffed to assess and project the combination of 

technology opportunities and operational procedures which 

together are likely to form the operational concepts of the 

future. The laboratories are not charged with this responsi- 

bility and find it difficult to participate in the opera- 

tional requirements process. Present Service staffs attempt 

through various techniques to make this projection and do so 

with some success. However, where new concepts might cross 

Service (or Allied) boundaries, or cause a substantial change 

in roles, missions, or doctrine, these techniques are 

severely limited and have not proven to be adequate. 
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There also exists a widespread conviction that the 

overall DoD capability to plan, project, and strategize with 

consistency is not adequate. This, of course, makes it more 

difficult for subordinate functions such as technology 

managers to do consistent planning within a larger effort. 

This initiative is not recommended as a means of solving the 

broad Defense planning and projection problem. Rather, 

within the vagaries that will always exist to some extent in 

our top-level planning, this projection of likely operational 

concepts is intended to assist in forcing technology choices 

to be focused on a value system of operational utility. 

The Secretary of Defense should task the Defense 

Science Board to supervise the preparation of this projection 

and to update it every two years. The DSB is an appropriate 

body because it is the premier advisory body to the Secretary 

of Defense and has within its membership nationally recog- 

nized leaders in scientific, industrial, and military 

thinking and can mix that membership with active government, 

military and civilian leaders. This mixture of separate 

professions and competencies has been, over the years, a 

dominant force in influencing (in many ways) how our defense 

establishment is structured. It is important to capture 

their judgment in an orderly manner for the purpose of 

building a consensus strategy to create and apply new tech- 

nology. 

Finally, a small, permanent supporting staff should 

be organized as the secetariat for this effort. It should be 

contained within the new Center for Strategic Concepts Devel- 

opment now being organized at the National Defense University 

to increase their emphasis on the military operational arts. 

Assignment of this responsibility should provide some useful 

synergism and complementary emphasis. 
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The "Operational Concepts projection for Technology 

Management" should be submitted to the Secretary of Defense 

by the DSB after it has been reviewed and commented on by the 

Joint Chiefs of Staff, Unified and Specified Commands, the 

Military Services, appropriate Defense Agencies, and OSD 

Staff elements. 

4.9 EXPAND LABORATORY RELATIONSHIPS WITH OPERATIONAL 
FORCES 

One of the most common criticisms of the labora- 

tories is the apparent lack of coupling between what the 

laboratories are doing and sponsoring and the needs of 

operational commands. This judgement is reflected in many 

forms: 

- Those who have the opportunity to observe our 

forces often note that these forces are not 

modern in many ways and that very reasonabls 

application of newer technology could have 

great leverage. They conclude, therefore, that 

the transition process is not working well. 

I 
I 
I 

There has been an increasing awareness that 

some of the sources of major weakness in our 

operational forces is lack of reliability, 

maintainability, and supportability of equip- 

ments being provided. Nevertheless, the 

primary drive from the laboratories and the 

program managers often seems to be the applica- 

tion of new science and new technology to 

improved technical performance without emphasis 

on manufacturing and logistics. 
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- Many of the more contemporary advances in mili- 

tary force capability involve the application 

of technology and highly technical systems 

skills to the force management problemfC^), 

to the application of signals in military 

operations (EW), and to the application of 

intelligence and sensor products to support 

platform and unit maneuver and weapons 

control. 

Most laboratories are organized around an engineer- 

ing function, a military platform, or a producible commodity 

and are not as capable of dealing with the whole and the 

connecting networks involved in grouping these all together 

with men and procedures into a command organization to create 

a force. 

- There are great opportunities to apply avail- 

able technology and competent technical judg- 

ment to the systems and forces now in the field 

with great leverage. However, we are organized 

primarily to bring new technology into the 

field through the developments of new systems, 

not the application of new technology to 

existing systems. Product improvement of 

fielded forces could be enhanced significantly 

if we recognized that product improvement and 

logistics support are truly sophisticated tech- 

nical functions, worthy of our finest and most 

innovative people. Both organizationally, and 

culturally, we need to recognize and foster 

these useful applications of technology An 

support of military forces for there are great 
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opportunities available. These opportunities 

can often be less expensive, more quickly 

implementedf and more rapidly integrated into 

the operational, maintenance, training, and 

support environment of the forces. 

The objectives of this initiative are: 

- To improve the laboratory awareness and under- 

standing of the operational concepts which their 

scientific and engineering efforts are sup- 

porting; 

- To illuminate the reliability, maintainability 

and supportability issues for both the labora- 

tories and the commands they ultimately support; 

- Provide an improved channel for laboratory and 

command cooperation in fielded product improve- 

ment, and; 

- Provide an improved mechanism for the evolution- 

ary application of technology to improve command 

C3, EW, and intelligence application. 

To accomplish this, the unified, specified, and 

subordinate component commands should be given modestly sized 

technical staffs, some development funds, and the respon- 

sibility for the definition of and, on a limited scale, the 

acquisition of evolutionary force improvement through field 

system modifications and improved coupling or netting of 

assets. 
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The command technical staffs should be formed 

from the personnel from the laboratories under personnel 

administration and career management of the laboratories but 

operating as an integral part of the commander's staff. The 

Services should take the responsibility for providing these 

staffs and the funds for the specified Service component 

commands perhaps through a designated lead laboratory. USDRB 

should arrange for Unified Command needs through the Service 

and Defense Agency laboratories and technical centers. 

4.10      STRENGTHEN THE SERVICES LOGISTICS R&D PROGRAMS 

One of the most pervasive problems of fielding a 

modern force with the new technologies available is the 

logistics tail associated with the new systems that are 

developed and produced. The underlying issues have a 

sophisticated technical content but we have inadequate mech- 

anisms to bring to bear the best technical minds to this 

subject. The logistics and supply organizations of the 

services are trying to develop better capabilities and tech- 

niques but it is slow, in part because of the tendency to 

view logistics as a less sophisticated and less glamorous 

career than the design of new systems. Historically the 

laboratories have been aimed primarily at the application of 

new technology in the development of new systems with 

improved technical parameters. Thus, the focus on logistics 

has been secondary at best. 

This review did not reveal any new, well ordered 

set of actions by OSD to resolve the situation. It would be 

inappropriate, however, to take no action towards improve- 

ment. It is also clear that any decisive action must be 

taken by the Services because the logistics function is 
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completely embedded in the Services "organize, equip and 

train" role. 

It might fairly be argued that the issue is not 

primarily a "laboratory issue" except that the laboratories, 

as presently constituted, do play an important role in the 

early phases of development of a new system. It has also 

been argued that new logistics laboratories are needed by 

each service. This review did not develop enough data or 

testimony to recommend either for or against this latter 

suggestion. 

It is recommended, however, that each military 

department be tasked to establish a formal "Logistics R&D 

Program" with appropriate program element and program manage- 

ment structure and report back to the Secretary of Defense 

their plans for the conduct of such a program. These pro- 

grams should at a minimum cover diagnostic techniques, 

weapons system logistics analysis, automated documentation, 

advanced maintenance concepts, and logistics management and 

control systems. 

4.11 EXPAND TECHNOLOGY DEMONSTRATIONS 

* 

The tremendous development of new technology in the 

past 30 years has brought rapid increases in new capabilities 

for weapon systems, but often accompanied by increases in 

sophistication and complexity. This is particularly true in 

electronics, not only in the radar and radio world, but also 

pervading every major weapon system in the form of chips and 

sensors. These increases in capability, sophistication and 

complexity require new ways of doing business for the DoD 

laboratories, for the industrial community and for the Armed 

Forces. 
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Too many problems appear after the engineering 

development process has been initiated. Problems of tech- 

nology, reliability, producibility, and useability begin to 

show up and result in dollar and schedule overruns. Often 

major changes can be made in a relatively simple manner and 

at low cost when caught early, sometimes even small changes 

are difficult and expensive to achieve when made at the end 

of the cycle. 

The transition to full scale engineering devlopment 

is not only a critical point in the devlopment cycle, but 

unfortunately, is where disconnects usually occur. It is 

often at this juncture, that the DoD lab transfers a great 

deal of in-house activity to industry. It is also at this 

point that the need to develop a method to best fit the needs 

and concepts of the operational military plans is most criti- 

cal. 

The demonstration and evaluation of critical tech- 

nologies in an operationally relevant form can often be a 

useful means of helping to assess the appropriate mode and 

the military value of a technological application. However, 

these demonstrations can be expensive and are often not 

undertaken by the military Services in favor of other needed 

and less risky applications of resources. 

Senior DoD management has historically disagreed 

with this priority judgment by the Services and has found it 

convenient to use DARPA as a primary vehicle for such criti- 

cal technology demonstrations. While this has produced some 

salutory results, it has also produced some antagonisms 

between some elements of the Services and DAItPA which have 
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worked against the end objective of fair evaluation and ulti- 

mate transition of the technology in question into opera- 

tional capabilities. 

The objectives of this initiative are: 

- To provide a mechanism for evaluating and prior- 

itizing critical technology demonstration 

efforts; 

- To increase the level of Service critical tech- 

nology programs, and; 

- To reduce the sources of conflict between DARPA 

and the Services. 

It is recommended that $300-400 million be set 

aside by USDRE to be used to support the most worthy propo- 

sals for critical technology demonstrations submitted by the 

Services and Defense Agencies, including DARPA. Operational 

and Training Commands should also be encouraged to develop 

proposals for in-the-field demonstrations particularly in 

support of the C^ and Electronic Warfare functions. 

4.12      ESTABLISH A DEFENSE CENTER FOR SIMULATION RESEARCH 
AND DEVELOPMENT 

Advances in modern computer and display techniques 

make it possible to develop and perform simulations of mili- 

tary systems and operations with a power and realism hereto- 

fore unachievable. This is true at the weapon level; plat- 

forms and small units; for large unit exercise and tactics 
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development;  and  for large campaign representation and 

doctrinal development. 

The need to simulate these various levels of mili- 

tary activity has also increased because; 

- The price of energy and the cost of weapons oper- 

ations have escalated such that sustained live 

practice and training is often prohibitively 

expensive. As a consequence, we have a large 

percentage of our uniformed service men unprac- 

ticed in the use of weapons we paid dearly to 

acquire and we depend on for our security. 

- We need ways to develop military operational 

experience without engaging in conflict. Too 

much of our practiced doctrine and concepts, 

particularly at the theater and tactical level, 

are dominated by lessons learned in WWII, Korea, 

Southeast Asia, and Mideast conflicts. All agree 

that none of these are representative of most 

future conflicts involving U.S. forces. Stra- 

tegic force planners long ago learned to depend 

on analysis, exercise and simulation to define 

the rules of combat in regimes never experienced 

by man. Theater and tactical level planners must 

do the same and an increased capability to 

simulate will make this possible. 

The art and practice of simulation has a strong 

part in present military sevice practice and is an expanding 

area of interest and investment. It is, properly, distri- 

buted to many different developmental and operational activi- 

ties in order to tailor the application of simulation 
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techniques to the needs of the particular training or opera- 

tional commands. This has, however, fractionated the effort 

with the resultant lack of focus on generic research, common 

development, maintaining a repository of information about 

the state-of-the-art, and, most importantly, the development 

of a community of skilled professionals in the simulation 

discipline. 

This recommendation proposes the establishment of a 

center of excellence for the application of simulation tech- 

niques to the military arts. The objective is the creation 

of an institution which would insure the continued develop- 

ment and improvement of our skills, capability and practice 

of military system and force simulations. There are a 

variety of organizational options to achieve this objective 

and this review was not sufficient to advocate any particular 

course of action. However, some elements of an adequate 

appi_ach include; 

- Close association with one or more universities. 

The context of a simulation program should be 

very compatible with the aims and capabilities of 

several universities. This association should be 

of value to all parties. 

- The creation of a private sector organization 

(such as or similar to the Applied Physics 

Laboratory of Johns Hopkins university) as a core 

work force for the development of long-term, 

professional quality in simulation techniques. 

- The constraint of the center to research, equip- 

ment and technique development and acquisition, 

i 
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and technical support to operational and training 

activities. This role as an organization design- 

ed to develop techniques and promote professional 

technical expertise should dominate rather than 

act as a bureaucratic coordination or management 

role function. 

A major issue with this recommendation is whether 

any new organization should be formed around or even include 

the existing training equipment activities of the Services. 

They certainly form a large existing body of competence, 

albeit limited in scope, from which tc grow such an organi- 

zation with its expanded role. Conversely, one can be con- 

cerned that development of this broader role might become 

subordinate to the on-going needs for fielding equipment 

already defined. In spite of this latter risk, proceeding 

from the base of these training equipment establishments is 

recommended. 

An ad hoc group should be formed to develop a more 

detailed implementation plan to form a Defense Center for 

Simulation Research and Development located with the Naval 

Training Equipment Center and the Army Program Manager for 

Training Devices. The Air Force should also establish a 

larger presence at Orlando as a part of this action. Some 

additional resources may be required but for the most part 

the new thrust should be created through private sector 

organization preferably with a university association. An 

opportunity for a mutually attractive association may exist 

at Orlando with the University of Central Florida. 

Executive responsibility for the center, which 

should be defense - wide in scope, should be given to the 

4-32 

fa. —-"-"-'"'— Tiikini ■ 



Commander NTEC who would respond for these new responsibili- 

ties to policies and with resources provided through an 

executive council of service and agency representatives, 

chaired by a senior OSD official. 

4.13      ESTABLISH A NEW CENTER FOR MICRO-ELECTRONICS AND 
COMPUTER SCIENCE 

The remarkable advances in micro-electronics 

devices, new sensors, large computers and display systems 

have created profound new technology opportunities in defense 

systems. The proliferation of breakthroughs in these areas 

apply to almost all aspects of military systems acquisition, 

integration, and operations. It would be fair to say that 

the maintenance of an effective U.S. military force in the 

future depends, in large part, on the competence we develop 

and the judgment we use in the application of these technol- 

ogies to our Defense and National Security Systems. However, 

the competence and dynamism of the existing defense institu- 

tions and their relationships with industry are clearly in- 

adequate to address tne problem with the urgency required. 

The need to develop this competence and the institutional 

mechanisms to translate these technologies into operational 

systems and practice is so overriding that additional extra- 

ordinary management initiatives are appropriate. 

There is an awareness of the pervasive impact of 

these phenomena throughout the whole defense community 

including the existing laboratories and R&D centers. It io 

not for lack of conviction that the Defense technical com- 

munity is inadequate in this area.  However; 
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- The government personnel system cannot compete 

with the private sector for the new skills 

needed; 

- The governmental process for capitalizing new 

industrial capabilities through its military 

construction and general purpose equipment 

programs is far too slow to respond to this 

rapidly changing area; 

- Many of the high-leverage applications address 

the integration of separate systems to form 

operational forces. Our collective ability to 

manage the injection of new technologies into 

these integration functions such as command and 

control, electronic warfare, and application of 

sensor products is extremely difficult, and; 

- This proliferation of breakthroughs in the new 

micro-electronic phenomenology and devices has 

not been accompanied by parallel breakthroughs 

in our ability to develop, test, and maintain 

the necessary software. The need for automated 

and fault-tolerant design techniques and 

efficient testing of micro-electrical systems 

is recognized by both the government and the 

private sector, but both feel very much behind 

in their ability to support the software 

aspects of the problem. 

The objectives of forming a new center for micro- 

electronics and computer science are: 
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- To create an institution capable of acquiring and 

retaining the requisite personnel and facilities 

needed to create and sponsor the creation of new 

technologies and techniques for Defense needs in 

the areas of; 

• very high speed and density devices, 

• artificial/machine intelligence, 

• signal processing, 

• software development and automated design and 
test, 

• new generation Defense oriented computation 
systems, 

• and to assist in the application of these 
technologies and techniques into operational 
systems and practices. 

There are a great variety of organizational alter- 

natives by which these objectives might be met. During the 

course of this review several were briefly evaluated 

including: 

- Expand the role of a single existing service 

laboratory under a Service executive agent 

arrangement (an example would be the Army's 

Electronic Technology and Devices Laboratory at 

Port Monmouth, New Jersey); 

- Expand the role of one center in each Service; 

- Expand the role of one or more non-government 

center such as SANDIA, APL, or Lincoln Labs, and; 
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- Create a new institution with a variety of 

optional forms; 

• primarily government manning capitalization, 

• primarily non-government, 

• primarily university: one or manyf 

• various mixtures of government,  non- 
government, and university. 

A new institution formed primarily of non-govern- 

ment personnel is recommended. This will provide the best 

environment for recruiting and retaining the personnel skills 

necessary to create a center of excellence in these fiercely 

competitive areas. The creation of a new, defense-wide 

center in this field along with existing Service and agency 

laboratories will require careful delineation of responsibil- 

ities. However, this should be quite practicable. Hie area 

is worthy of increased effort and the Services need their own 

institutions to aggressively translate these new technologies 

into the forces. 

This study could not give the time and talent 

necessary to define a specific organizational approach for 

this new center. It is recommended that the USDRE should 

establish a separate ad hoc group with membership especially 

competent in this field to develop the detailed plans, 

directives, and perhaps legislation needed to proceed. 

4.14      FORM AN ELECTRONIC WARFARE TECHNIQUES DEVELOPMENT 
CENTER 

Advances in technologies such as propulsion, 

materials, micro-electronics, communications, and information 
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handling have created new weapons and supporting systems 

which have profoundly affected the nature of modern military 

operations. Munitions are more lethal and delivery systems 

can deliver them farther, faster and more accurately. This 

requires, and technology permits, more precise target acqui- 

sition at greater distances, and the control of both weapons 

and sensors at a distance. All of these trends have caused a 

fundamental dependence of modern military weapons and forces 

on electronic and signaling techniques. 

Under the functions labeled "Electronic Warfare," 

"Signal Warfare," "C^ Countermeasures," "Radio Electronic 

Combat" and/or "Electronic Combat," modern military estab- 

lishments are developing capabilities to maneuver in this new 

regime of military operations. For the U.S. and its allies, 

the processes for specifying and acquiring the hardware 

needed is most advanced, but their ability to integrate this 

hardware into effective operational capabilities is not as 

well developed. The Soviet Union, however, has placed much 

greater emphasis on the operational concepts and institution- 

al structures necessary to achieve this integration under 

their "radio electronic combat" functions and organizations. 

The objective of this initiative is to strengthen 

the DOD capability to develop and apply new electronic 

warfare techniques. To do so it is proposed that a str'ong 

systems engineering capability be added to the Joint Elect- 

ronic Warfare Center in San Antonio to complement existing 

science laboratory efforts. At present, the JEWC consists of 

approximately 140 personnel who are primarily non-technical 

with strong intelligence or operational backgrounds. In 

order to develop the new techniques appropriate for modern 

forces in future operations, it is necessary to include both 
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the potential of advanced technology as well as operational 

concepts and doctrine. 

By making a substantial addition to the ability of 

the JEWC to address both the technology and operational 

aspects of electronic warfare, it can markedly improve its 

ability to develop such products as: 

- Joint EW procedures and techniques, 

- Analysis evaluations of alternative EW methods 
and techniques, 

- EW simulation capabilities and results, 

- EW test and evaluation proposals and evaluations, 

- Technical support to operational and training 
commands, training, and exercises. 

- EW data bases. 

- A library or repository for EW related inform- 
ation and techniques. 

This technical strengthening of the JEWC is not 

intended to, nor should it, compete with the Service efforts 

which are primarily hardware oriented. The JEWC should focus 

on joint techniques, new combined technology-operational 

techniques, and test and evaluation support. It will require 

the JEWC to be charged with an on-going responsibility for 

these functions and not merely respond to the tasking of 

others as is now generally the case. 

4.15      ESTABLISH A FORMAL COMMAND AND CONTROL RESEARCH 
PROGRAM AND CENTER 

Many of the technology and operational trends which 

support aggressive actions to strengthen our Electronic 

Warfare capability also support the need for increasing our 
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application of technical skills to the function of command 

and control. The objective of this initiative is to acceler- 

ate that process at the research end of the creative process 

through the development of analytic concepts and rigor in the 

command and control field. It is completely consistent with 

the DSB report of 1978 on C^ acquisition. 

A modest Command and Control Research Center should 

be established at the Naval Postgraduate School as a com- 

panion organization to the NPS C^ postgraduate activity. 

This center should perform and sponsor C2 research which 

should include aspects of: 

• Control theory 

• Game theory 

• Quality theory 
• Utility theory 
• C2 modeling and simulation. 

The center should not be capital intensive but 

rather should depend on the C^ postgraduate facility, 

service test bed facilities such as exist at NOSC, and live 

field environments for their research facility needs. 

In addition to the C^ research aspects treated 

above, there is also a need for additional emphasis on the 

application of technical judgment to the development and 

acquisition of new command and control capabilities. 

However, these processes are fundamentally evolutionary in 

nature and this evolution which must be controlled from a 

position embedded in the command function. Therefore, 

strengthening these aspects is best accomplished by estab- 

lishing a strong configuration management function within the 
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operational commands. The initiative treated elsewhere in 

this report to strengthen our command relationships could 

thus be an important assist in the command and control area. 
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THE C:\C£ = SECRETARY OF DEFENSE 

n V. tS-HNSTON   DC    20301 

'Sj 

3 SEP 1981 

<:•-VSEEftlNG 

MEMORANDUM FOR SECRETARIES OF THE MILITARY DEPARTMENTS 
DIRECTORS OF DEFENSE AGENCIES 

SUBJECT:  Review of DOD Laboratories - ACTION MEMORANDUM 

In several recent examinations of the Defense research and advanced 
development process, the government laboratories which guide that activity, 
and the associated scientific and engineering work force, there is recurring 
evidence that the long-term health of the laboratory structure is in jeopardy. 
I am therefore initiating an intensive, high-level review of DOD laboratories 
to be undertaken under the direction of Dr. Robert Cooper. Dr. Cooper has 
asked that this effort be headed by Dr. Robert Hermann, 695-0578, who will 
be supported by a small ad hoc task force staff and a senior outside advisory 
group. The date for completion will be March \t   1982. 

The objective of this effort is to identify those high leverage actions 
which we need to take to insure the long-term health of a sound DOD laboratory 
structure. At minimum, the product of this review will address: 

. how the laboratories and their products are used, 

personnel practices, 

procurement practices, 

the laboratory management structure and process. 

Your support and participation is requested in these areas. 

* The Services should identify a qualified officer or civilian to 
serve as a member of the task force staff from September 1931 through March I982. 

. All should provide a point of contact to work with Dr. Hermann 
to facilitate laboratory visits, data gathering, and product review and 
coordination. 

cc:  Dr. George A. Keyworth 
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STUDY GROUP PARTICIPANTS 

p; 

groupJ 

Study 

The following individuals were members of the study 

>m Leader: 

Dr.   Robert J.   Hermann 

Army: 

; i 

i 

Mr. James A. Bender 

Mr. James E. Spates 

Dr. Ravinder K. Jain 

v. 

Navy: 

Dr.  Theodore A. Jacobs 

Air Force: 

Col Richard H.  Hartke USAF 

DARPA: 

Mr. David T. Petter 

Special Assistant for 
Intelligence to the 
Under Secretary of 
Defense for Research and 
Engineering 

Director, Tech-Planning 
and Management Director- 
ate,  DARCOM 

Ass't Dir. for Labora- 
tory Activities Direc- 
torate of Army Research 

Chief, Environmental 
Div. Construction Engi- 
neering Research Lab 
Champaign,  Illinois 

De p. for Tech. Base, 
Office of Ass't Sec. of 
the Navy for Research 

Vice Commander, Air 
Force Office of Scien- 
tific Research 

- Executive Ass't to the 
Director, Defense 
Advanced Research 
Projects Agency  (DARPA) 
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In  addition,   the  following  individuals were of great assist- 
ance to the study effort. 

Dr.  Bernard A. Kulp - Scientific Advisor to 
the Director of Labora- 
tories Air Force Systems 
Command 

Captain David F. Parrish USN    - Ass't    Deputy    Chief    of 
Naval     Material     for 
Laboratory Management 

. 
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INDUSTRY ADVISORY GROUP FOR REVIEW OF DoD LABORATORIES 

Mr. Richard Alberts 
Research Triangle institute 
Rt. 2, Box 477 
Chapel Hill, NC 27514 

Dr. Arden Bement 
TRW, Inc. 
2355 Euclid 
Cleveland, OH 44117 

Dr. Ivan 
New York 

Center 
550 First 
New York, 

Bennett, jr. 
University Medical 

Avenue 
NY 10016 

Mr. Charles McKinley 
vought Corporation 
P.O. Box 225907 
Dallas, TX 75265 

Dr. Lowell Steele 
General Electric Co. 
Fairfield, CT 06431 

Dr. Harry J. Woll 
RCA Electronics Products, 

Systems and Services 
David Sarnoff Center 
Princeton, NJ 08540 

■   * 

I 
I 
I 

Dr. Art Chester 
Hughes Aircraft Company 
P.O. Box 902 
Bldg. E51, M.S. A269 
Segundo, CA 90245 

Dr. Edward Gerry 
W. J. Schäfer Associates 
1901 N. Ft. Myer Drive 
Suite 803 
Arlington, VA 22209 

Dr. William Krebs 
Arthur D. Little, inc. 
Acorn Park 
Cambridge, MA 02140 

Dr. Reuven Leopold 
General Electric Co. 
1000 Western Avenue 
Lynn, MA 01910 
Mail Drop 174AB 

Dr. Fran. Mayadas 
IBM 
T. J. Watson Research Center 
Box 218 
Yorktown Heights, NY 10598 

Chairman 
Mr. Donald J. Looft 
Magnavox 
Electro-Optical  Systems 
46 Industrial Avenue 
Mahwah, NJ    07430 
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INDUSTRIAL ASSOCIATION'S PARTICIPANTS 

The study team asked the following four associates for 

their respective perceptions on the "DoD Laboratory Problem". 

In each case the association responded with well thought-out 

and poignant solutions to the problem. Their earnest 

participation is greatly appreciated. Much of their input 

directly impacted upon the study recommendations. 

American Defense Preparedness Association 

Dr. Elliott Axelband, Hughes ACFT 

Mr. Fred Bagby, Battelle, Columbus 

Dr. Walter Beam, Sperry 

Dr. George Friedman, Northrup 

Dr. Hy Lyon, Texas Instruments 

Dr. Louis Medin, IBM 

Dr. Fred Ordway, ARTECH 

Dr. Sidney Ross, RCA 

Dr. Leonard Weisberg, Honeywell 

Dr. Sam Rothman, George Washington University 

A-5 

■UutfalMdteAtoM "•:, L.-^£.*2L^. :i..^:^rjjtL.z:. 



National Security industrial Association 

Dr. Max Nagner, Dupont 

Mr. Prank Lanier, Goodyear Aerospace 

Mr. Ed Zaucha, IBM 

Mr. John Oblak, united Technology 

Capt. Thomas Burley (USN-RET), NSIA 

Mr. Douglas Heller, Martin-Marietta 

Aerospace Industries Association 

Dr. Edward Taylor, TRW 

Mr. Sam Rogers, Grumman 

Mr. John Tormey, Rockwell 
Dr. M. Baron T. George, AVCO 

Mr. John Stuntz, Westinghouse 

Mr. C. Ronald Lowery, AIA 

Mr. Stanley Siegel, AIA 

Electronic Industries Association 

Mr. Douglas Heller, Martin-Marietta 
Mr. Sumner Perlman, GTE Products 

Mr. John Chiasson, GE Syracuse 
Mr. Arther Fiathers, GE Space Center 

Mr. William Russell, RCA 

Mr. Edward Nucci, EIA 
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PEOPLE INTERVIEWED 

Dr. David E. Mann, former Assistant Secretary of the Navy 
(Research, Engineering & Systems) 

Dr. Alton G. Keel, Assistant Secretary of the Air Force, 
Research, Development and Logistics) 

Mr. Walter Morrow, Director, Lincoln Laboratories, MIT 

Dr. Gerald P. Dinneen, Corporate Vice President for Science 
And Technology, Honeywell, Inc. 

Mr. Robert R. Everett, President, The MITRE Corporation 

Mr. Alexander J.  Tachmindji, Vice President and General 
Manager Washington C^ Operations, The MITRE Corporation 

Mr. Kent Kresa, Northrop Corporation 

Mr. Bert Fowler, The MITRE Corporation 

Dr. James Early, Lockheed Aircraft Corporation 

General Robert T. Marsh, USAF, Commander Air Force Systems 
Command 

Dr. William J. Perry, Hambrecht and Quist 

Dr. Eberhardt Rechtin, President, Aerospace Corporation 

Lt General Richard Henry, USAF, Commander Space Division, Air 
Force Systems Command 

Dr. John Eagan, Sanders Associates 

Mr. Morton Goulder, Consultant 

Mr. James E. Colvard, Deputy Director of Naval Material 

Mr. Anthony R. Battista, House Armed Services Committee 

Dr. Walter B. LaBerge, Executive Assistant to the President, 
Lockheed Missiles and Space Company 

Mr. Norman R. Augustine, Martin Marietta Aerospace 

Dr. Thomas E. Cooper, House Armed Services Committee 
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Nr. George F. Steeg, Vice President, Plans & Business 
Development, AIL (Eaton Corporation) 

Mr. Lewis R. Franklin, ESL Incorporated 

Dr. Jack  Kerrebrock,  National  Aeronautics  and  Space 
Administration 

Dr. Walter R. Beam, Vice President Research & Development, 
Sperry Corporation 

Dr. Eugene Fubini, Consultant 

Dr. Harry I. Davis, Consultant 

Major General Frank P. Ragano, American Defense Preparedness 
Association 

Dr. Solomon J. Buchsbaum, Vice President, Bell Laboratories 

Major General Emmett Paige, Jr. USA, Electronics Research and 
Development Command 

Major General Brien D. Ward, USAF, Director of Laboratories, 
Air Force Systems Command 

Rear Admiral Joseph S. Sansone, Jr., Deputy Chief for 
Contracts and Business Management, NAVMAT 

Dr. George H. Heilmeier, Texas Instruments 
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